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THE ROLE OF FACTORS IN THE EXTZIRNAL ENVIRONMEINT Ol THE
IMMUNOBIOLOGICAL REACTIVITY OF THE ORGANISM

[Following is the tronslation of an article by

V. K. Havrotskiy entitled "Rol' Faktorov Vnesh-
ney Proizvodstvennoy Sredy v Immunobiologicheskoy
Realktivnosti Organizma" (Znglish version above)

in Gigiyena Truda i1 Professional'nyye Zabglevaniya,
Vol.?gj fo. 1, iloscow, 1959, pages 28-32,7

Reporﬁ’II. The Effect of Chronic Carbon Tetrachloride and
Dichloroethanc Poisoning on the Immunobiological Reactivity
of Rabbits,

The present article contains the results of an inves-
tigation of immunobiological reactivity as affected by chro-
nic intoxication with carbon tetrachloride and dichloro-
ethane,

In this investigation we strove to attain chronic
intoxication in its initial stages. The animals (rabbits)
were polsoned in an inhalation chamber at a concentration of
ca bon tetrachloride of 4 ag/L and 2 mg/L of dichloroethane
with deily exposures of 2 hours. The animals were immunized
with typhoid vaccine in three stages: an initial intravenous
injection of 0.5 ml of vaccine containing 1.5 billion bac~
terial cells per ml and two subsequent injections of 0.8
ml of vaccine.

The time intervals between the individual injections
of vaccine were established according to the vperiod within
the agglutination titer fell to the starting level, Two
groung of animals were included in the experiment (with 9 to
12 rabbits in each groun for each toxin)., Two series of
expneriments were conductsd with the animals, the first
series consisting of preparatory intoxication with subscquent
immunization and the second series of simultencous intoxica-
tion and immunization. The control groun consisted of nine
animals, which were subjected to immunization alone.

In each series the following investigations were
verformed: the agglutination and complement titers were
determined; the blood protein fraction, acetylcholine and
cholincegterase activity of the blood were determined; blood
and liver morpholony were studied., The liver was studied
for fat content alone, since this sign is specific for the




effect of chlorinated hydrocarbons of the aliphatic series.
The observations were repeated every ten days,

Judging from the literature, intoxication with
chlorinated hydrocarbons of the aliphatic series does not
alter blood mdrphology. This is evidently correcet with
resnest to the red blood cells. .

Our investipations showed that the hemoglobin and
erythrocyte levels seen in the case of intoxication with
both toxins changed very little over a six months period,
in sach casc not morec than the change seen in the control
animals, subjccted to immunization alone.

At the same time, it is possible to record clear-cut
changes in the white cclls, characterized at times by a
significant leukocytosis, while this finding was absent
among the animals of the control scries. In the case of
carbon tetrachloride intoxication, the leukocyte count
increased from 9300 to 12,000 and 14,000, and in the case
of dichloroethane intoxication from 8500 to 10,500 and
12,500, Such changes in the white cells are not speecific
for this groupn of toxins, Many toxins produce such changes
in the initial stages of intoxication, but subsequently,
with more prolonged intoxication, the leukocyte count
diminishes considcrably.

We regard the leukocytosis dotected in our experiments
as indicative of the initial stage of chronic intoxication.,
This notion is supported by the fact of beginning fatty
infiltration of the livers of those animals sacrificed at
the conclusion of the experiment with both carbon tetrachlo-
ride and dichloroethanc intoxicatiomn.

The changes in the agglutination titers arc shown
in Table 1.

It can be noted immediately that carbon tetrachloridc
and dichlorocthanc in the initial stage of chronlc intoxica-
tion producc an abrupt dcpression of agglutinin formation.

Zvidently this depression begins after the second
month of intoxication, & fact which is cvident from Table
2, which breaks the periods of intoxication into separate
stages.

Confirmation of this assertion can be seen in the
gsccond serics of experiments in which immunization and
intoxication were performed simultancously. In this secries
the agglutination titer following the first immunization
(onec month after intoxication) was entirely normal and was
even somewhat higher than emong the control animals,
wherecas following the second immunization (two months after
intoxication) the agglutination titers were diminished in
comparison with the controls by a factor of approximatecly




cn. Caroon tetrachloride produccs significantly less
denreasion of agglutinin formation than dichlorocthanc.,
It llchlocoethane intoxication produccd a deprcession of
the agnlutinin titer by a factor of 3 to 14, that produccd
oy carbon totrachloridec was by & factor of 2 to 8, TFurther
QVldGnCG of the greater dcpr0551ve action of dichlorocthane
is Been in the average duration of an celevated level
relqtlve, of coursc) of the agglutinin titer, If the
ration of an clevated titer level in the casc of carbon
totrachlorlde intoxication wag diminished by 2 to 3 timcs
in comparison with the control value, it was diminished
by 2 to.16 times in the case of dichloroecthane intoxication,
Toking into account that the conccntration of carbon te-
trﬂcalorldy ‘to which the animals were subjcctcd wasg twice
as great (4 mg/L) as that of dichlorocthanc, one can
consider the latter to be morc toxic with respcet to im-
munobilological rcactivity.

Four rabbits werc subjectcd to revaccination a month
after intoxication with carbon tetrachloride had ceased, and
an average maximal agglutination titer of 1:1,120 was
obtained as comnared with an initial level of 1:800, i.c.,
revaccination does not influence the immunobiological
rcactivity.,

The comnlement titers (sec Table 2) werc normelly
not altered by immunization, while the complement activity
of the blood diminished slightly with erbon tetrachloride
intoxication and rose slightly in the case of dichloroethanc
intoxication. A month after cessation of the intoxication
the value of the complement titcer returned to the earlier
level of 0,1. As the preceding investigations have shown,
the complement titer is quite a gtable value and can be
markedly diminished only in severe intoxications.

Shifts in blood protein fractions were nocgligiblc and
irregular, Normally there was a slight diminution of total
proteins and albumin assocliated with immunization and a
greater decrease in the globulin fraction, in consequence
of which the A:G ration increased.

Tith prior CCl, intoxication the total protein and
both fractions diminished; the A:G ratio therefore remaincd
nractically stable, With prior dichloroethene intoxication,
total nroteins increascd through an increase in the albumin
fraction; consequently the A:G ratio rose. Simultancous
intoxication and immunieation producc almost no alteration
in the blood protein fractions., Alterations in blood
protein fractions arec non-~specific and, as was shown in
preceding investigations, marked and stﬂblc shifts in the
globulin frection arec noted with morc severe intoxications
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Z?ey to table 1/ 1-Ixderimental conditions; 2- Normalj
Z~Carbon tetrachloride intoxication; 4-Dichloroethane
intoxication; 5-Avarase values of mazimal agglutination
bilters; S6-Fluctuations in maximal agzglutination titers;
T-Average duration of elevated titer levels in days;

- 8~Prior intoxication and subgequent immunization; 9-Initialj
10=Period of intoxication; 11-1st immunigzation; 12-8imul~
taneous intoxication and immunigzation; 13-Note: In esch
series there were 9 to 12 animals; the average values of
maximal agglutination titers were calculated from this
number,

by industrial toxins No correlation was noted between
he agglutination titer and the total globulin fraction of
the plasma protsins,

Just as in the preceding investizations we detectited
significant shifts in acetylchoine and choinesterase ecti-
vity normally associated with immunizations, so too with
intoxication and with intoxication and iumunization together.
Coincident with the appearance in the blood of acetylchoine,
there was a rise in cholinesterase activity, & fact which
attests to humoral compensatlion, It has already becen shown
in the precedirg investigations that the appearance of
aceylchoine in the blood in association with humoral com-
pensation 1s a positive factor; thec positive role of
acetylcholine in agglutinin formation has been demonstrated
earlier,

On the basis of the data obtained the conclusion
can be drawn thet toxins of the chlorinated hydrocarbon
zroup of the aliphatic series even in the early stages of
chronic intoxication produce a depression of immunobilologic
reactivity, dichloroethane producing & greater depression
than CCly, an effect which 1s associated with the physio-
chemical structure of this substance,

Communication I Gigivena trudz 1 professional'niye
zabolvevaniya, 1957, No. 2.




Tabhle 2
Average value of the blood complement titer, normally and
after intoxicoation
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FOL REASONS OF SPEED AND BCONOMY

THIS REPORT HAS BEEN REPRODUCED

ELECTRONICALLY DIRECTLY FROM OUR
CORTRACTOR'S TYPESCRIPY

THTS PUBLICATION WAS PREFARED UNDER CQETRALT TC THE
UNITED STATES JOINT PUBLIGCATIONS EES CH SERVICE
- A FEDERAL COVERNMENT ORGANIZATION ABLISEED
TO SERVICE THE TRANSLATION AND RESEARCH NEEDS
OF THE VARIOUS GOVERNMENT DEFPARTUENTS




